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OCCUPATIONS IN THE DRUG INDUSTRY

References to potions and spells
for the cure and prevention of pain
and disease are numerous in medical
folklore Bt 20th century science

- has created a supply of drug products

undreamed of by even the most

imaginative apothecaries of the past.
More than 10,000 individual or

combination drug products are avail- -

" _able to today’s physician for diagnos-

tic, preventive, and therapeutic uses.
These drugs have resulted in the con-
trol of venereal disease, tuberculosis,
influenza, cardiovascular disease,
malaria, pneumonia. and even some.
forms of cancer. Hormones have re-
lieved the pain and crippling effects
of arthritis and other diseases. Tran-
quilizers and other drugs have done

+ much to reduce the severity of men-

tal illness. Vaccines have reduceq

" dramaticatly the toll of peolio, whoop-

ing cough, and measles. Discoveries

in veterinary medicine have in-' :

. creased animal productivity and con-

trolled‘varhiou's diseases, sorhe of
which are transmissible 1o humans.
New drugs which control symptoms
of various diseases and disorders
have resulted in remarkable benefits
to society by increasing life gxpec-

_tancy and allowing.many ill-people to

-1ead full and reasonably normal hives.

The American. drug industry has
achieved worldwide prominence
through its activities in research and
development of new drugs. and
spends a higher proportion of its
funds for research than any other
industry in the United States. About

80 percent of research and develop- * |
ment expenditures is devoted to the |

advancement of scientific knowledge

and the developmeni of new prod- :

ucts. The remaining funds are allo-
cated to the improvement of existing
products. Each year the industry
tests more than 150,000 new sub-

stances which may eyentually yield |

only 10 to 20 completely new, ugeful

. medicines.’ In recefit years., most .re-

search has been devoted .to infec-
tions, diseases of the central nervous

" and cardiovascular systems, and to

*
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neoplasm theripy (treatment of ab- * |

normal tissize growth).
Drug firms also are .involved in
research and the development of oth-

types of products and chemicals.
losely related to drugs as important
‘ddjuncts to moderfi medical care are
redical devices and diagnostic prod.
icts Many pharmaceutical as well as
thef madufagturers in the past few
ears have entered the fasy growing
roduction of radiclogical equip-
pent. radio-pharmaceuticals, heart
bacemakers, dialysis machines, and
J umerous other products. These are
fised to diagnose disease on one hand
pr. like drugs. help alleviate symp=

any of the same types of employees

frequired in the research and quality

ontrol-onented production of hu-

an and animal-use drugs also are

tequired in these other areas.

; ’

Nature and*Locatlon of the
Industry.

j In 1976, about 165,000 persons
aworked in the drug industry. Qver
130,000 wotrked for companies that
ade pharmaceutical preparations
U finished drugs), such as tranquiliz-
fers, antiseptics, antibjotics. and anal-
fgesics. The remainder worked for
bfirms that made biological products.
kuch as serums. vaccines, toxins,
pplasmas, and bulk medicinal chemi-

joms apd restore health and well- °
being. Many firms also are involved

cals and botanicals used in making
finished drugs. .
Drug manufacturing companies
typically employ large numbers of
workers. About two-thirds of the in-
dustry's employees work for firms
with more than 500 workers; over
one half work for firms employing
over 1,000 workers. Some ©f the '
largest firms employ more than 5.000
workers. The Pharmaceutical Manu-
facturers Association (PMA) repre-
sents about 130 companies that pro-
duce most of the Nation's
pharmaceuticals, accounting for over
90 percent of total drug sales!
About three-foutths of the indus-
try's employees worked in sgven
States: New Jersey, New York, Penn-
sylvania. Indiana, Illincis, California,
and Michigan. Large drug manufac-
turing installations are located in
.Indianapolis, Ind.; Chicago, 1li.; Nut-
ley and Rahway, N.1.; Philadelphia.
Pa.; Kalamazoo. Mich.; Pearl River
and Brooklyn; N.Y.; and in the Los
Angeles an&&an Francisco, Calif..
areas. ) ,
For testing new drugs, a, primary *
research method called screening is
used In screening an antibiotic. for
example, a sampte is first placedina -
bacterial culture. If the antibiotic is
effective. it is next tested on infected
laboratory animals. Each year re- .
search personnel study the effects of .
potential new medicines on millions

1
»

- in seven States R

! New JerseyY
New York
Pennsyivania
Indhans
Mingr?
Cahtorma
Michigan

Three-{ourths of aft drug indu'stry workers are s;mpioyed

State distribution of workers in the drug industry, 1976

Remaining 43 States
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of amimals imcluding mice, rats,

chickens, and guinea pigs. Promising

compounds are studied Further for

evidence of useful—and harmful—

effects, A new drug 1s selected for
. testing 1n humans only*sf it promises _
to have therapeutic advantages over

comparable drugs already in use, or

if 1t offers the possibility of being sa-

fer

, %ﬂmg. a clim-
. ¢al investigation, ot tridl of the drug

After laborato
on human pauems is made. Supplies
of the drug are given to a small group ,
of doctors who administer it to care-
fully selected consenting ‘patients
The patients are then observed close-
. Ay and special studies made to deter-
mine the drug's effect 1f a drug
proves useful, arrangements are
made for more tests with a larger
group of physicians.
Once a drug has successfully
. passed animal and clinical tests,
problems of production methods and
costs must be wortked out before
manufacturing begins. If the original
laboratory process of preparing and
compounding the ingredients is com-

plex and’ expensive, pharmag
chemists, chemical engineérs,
aging engineers, and production
‘cialists are assigned to develop

ists.

pack-
spe-,

pro-

cesses ecoqomlcally adaptable to
mass production’

Drug manufacturers have dgvel-
oped a high degree of autbmatign in
many production operations. Milling’
and micronizing machines {which
pulverize substances into extrémely
fine particles) are,used ‘to reduce
bulk chemicals to the required] size.
These finished \clicmicals are Com-
bined and processed further inf mix-
ing machines. The mixed ingreiiems
may then be mmechanically cdpsul-
ized, pressed into tablets. or }nade'
into solutions, One type of machine,
for example, automatically fills, »
seals, and stamps capsules. Other
machines fill bottles with capsules,

~

. pagkage the bottles.

Quality assurance or control is vi-
tal in thi$ industry. A quality control
system involves sglection and train-
ing of personnel; product design; cs-
tablishment of specifications. proce-
dircs, and gests: design and
maintenance O1 facilities and equip-
ment, selection of materials; and rec;
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ordkecping. In an effective system,

. *Occupations In the Industry

all these aspects of.quality controls

art evaluated on a regular basis, and
modified and improved when appro-
priate. Qualny conscious manufac-
turers may assign one of ‘every six
production workers to, quality assur-
ance functions alone, while all cther
employees may devote part of their
time to these functions, For example,
although pharmaceutical company
Ireprescmdtwes called detailers pri-
marily work in marketing, they c&-
gage in quality control when they as-

sist pharmacists in checking f‘or‘

outdated products.

A drug may undergo hundreds of =

complex, time-consuming quality |
control checks at various stages dur-
ing the manufacturing process to in-
sure that it conforms to specifica-
tions.. Although some inspection
operations are mechanized, many are
performed nfanually.

The pharmaceutical ‘industry is
closely regulated. The Food and
Drug Administration (FDA) has le-
gal authority to inspect manufactur-
ing plants, test drugs and examine
drug wdports, and monitor drug re-
search, testing, development, mar-
keting, and consumption.

tablets, or liquids, and seal, label, and - 3B

Em loyees -with many differenf
levels of skill and educatioh wor}( in
tbe drug industry "Abont half are in
whne-col&t; jobs (scientific, techni-
cal. drmmstratwe. clencal and
sales), a’much higher proportion
than in most other manyfacturing'in-
dustries: the othér half ate in plant
jobs (pfocessing or profuction,
maintenance, iranSportatldn, and
service ).

Some of the important 6ccupa-
tions are described brigfly below. De-
. tailed discussions ot"prdfesswnal )
, technucal, clenical, and other gccupa-
i tions found indrug manufacmnng, as

well as in other industries, are given
, elsewHere in the Handbook.

Scientifia and Technical Ocecupations.
Aboijt one out of every six employ-
ees in the industry is a stientist, engi-
neer, or technician—a™far greater
proportion than in most other indus-
+ tries. The majority do research to de-
velop new drug products Others
work to streamline production meth-
ods and improve environmental and
qua}ity control.




Chemists (DOT 022 081) mapke
up the largest grpup of sciantific and
technical persorjnel in the industry

' Organic chemists combine new com-
pounds for biolpgical testing Phys-
ical chemists sgparate and identify
ubstances, determine molecular
tructure, help po create new com.
ounds. and improve manufacturing
rocesses. Biochemisis slq‘dy the ac-
tion of drugs pn body- processes.

adiochemists |trace the course of
drugs through body organs and tis-
s*es‘ Pharmacegutical chemists set

| g

f
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standards and specifications for the
form of prrod ucts and for storage con-
ditions and see that labeling .and lit-
erature teet the requirements of
State ar,ldﬁ'Federal laws. Analytical
chemists lk:t raw and’ intermediate,

materials and finished products for-

quality. | .

Several tli\ousand bioloagical scien;
tists (D.0.T.\041.081, .181) work in
the drug indujtry. BiolSgists and baé-
teriologisis slufly the effect of chemi-
cal agents on jnfected animals. Mi-
crobiologists grow stiains of

¥a
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micrQorganisms which produce anti-
biotics. Physiologists investigate the
effact of drugs on body functions and
vital processes. Pharmacologists and
zoologists study the effect of dfugs
on animals. Virologists grow viruses,
develop vaccines, afid test them in
animals. Botanists, with their special
knowledge of plant life, contribute to
the discovery of botanical ingredi-
“ents for drugs. Othéhhiologieal sci-
entists include pathologists, who
study normal and abnormal cells or
tissues, and toxicologists., who are
concefned with the safety, dosaée
levels, and the compatibility of dif-
ferent drugs. Pharmacists perform
research in product development,
studying many forms of medicines at
various stages of production. Some
set specifications for the purchase
and manyfacture of materials, and
handle correspondence relating to
products. Drug manufacturers also

employ physicians and veterinarians.—

Engineers account for a small frac-

_tion of scientific and technical work-

ers. but| make significant contribu-
tions+toward improving quality
control |and production efficiency.
Chenical engineers (D.O.T.
008.081) design equipiment and de-
vise rn_an: ufacturing processes. Indus-
trial engineers (D.O.T. 012.081,

_.168, .187, .188, and .281) plan

.equipment Jayout and workflow to
maintain ‘efficient use of plant facili-
ties. Mechanical engineers (D.O.T.
007.081, .151, .181, and .187) coor-
dinate the_ipstallation and mainte-
nance of sterilizing, heating, cooling,
humidifying. and ventilating equip-
. ment. ’
Technicians (D.O.T. 073.381,
*078.128, .168, .281, .381, and ,687)
represent about one-third of tite drug
industry’s scientiflc and teghnical
workers., Laboratory tests play an
" important part-ir the detection and
diagnosis of disease and in the dis-
covery of medicines. Laboratory
technicians perforft} these tests under
. the direction of scientists in such
areas as bacteriology, biéchemistry,
microbiclogy, virology (the study of

cells).

L i . '
MW | Administrative, Clerical. and Rela red

1 . ' .
. . | Octupations, About 1 out of every X
Biologlat conducts teats that maniter the affect otdifferent compounds on hqarl muscle.

workers in drug n?an_ufaclurmg 15 ip

—

viruses), and cytology (analysis of '
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an admimigtrative, clerical, or other flavor, cglor, presetve, add medica-
office job. At the top of the adminis- tion, or contro] disintegratioh time.
trative group are the.executives who  Tablet testers (D.O.T. 559.687) in-
make policy decistons concerning spect tablets for hardness, chippage.
mattets of finance, marketing, and and weight to assure conformigy with
rgsearch. Other administralive and  specifications, . * . ]
executive workers include. accounts Ampoule fillers (D.O.T. 559‘8\35)
ants, lJawyers, purchasing agents, per-  operate machines that fill small glass
. - sonnel and labor relations workers, co'ntginers with measured osesrlof
public relations workerspeconomists,  liquid drug producss. Ampowe exam -
. technical writers, computer special- tners (D.Q.T. 559.687) e:g'ag'ninc the
. 1sts, and advertising and marketing” ampoules for discoloratign; foreign
+ research workers. Clerical emplpy- particles, and flaws in theglass.
eesinclude secretanes, typists, office After the drug product is Prepared
machine opetators, and gthers who and inspected, it is bottled jor pack-
keep records on personnel, payroll, aged: Most of the packagi ﬁg and bot-
raw matenals, salgs, shipments, and tle ﬁllingjob§ are done by semiskilled

t. plant maintenance. . workers who operate machines that

- Pharmaceutical detarlers (D.Q.T. measure exact amounts of ihe prod-
Y 266.158), often called pharmaceu‘li- uct and seal containers. |

s cal sales representatives, describe .  The drug industry empléys many

their compantes™ products to physi- $killed maintenance work€érs to as-
cians, pharmacists, dentists, and sure that production equipment is
health services administrators, and operating propegly .and t(i prevent
serve as Jines of communication be-  costly breakdowns. Inoluded among
tween their compames and chents. maintenance workers are powetplant
. ' operators who are responsible for
Plant Occupations. iéearly half of the high préssure boilers, turbogenera-
industry‘g employees work in plant lors, compressors, refrigeration
jobs. Tfie majority of these workers. equipment, and plant water systems:
can be divided into three major occu-  electricians who install, maintain,
pational groups: production of pro- - and repair the various types of elec-
cessing workers, who operate the trical equipment; plumbers who in-
drug-producing equippent; mainte- - stall and maintain heating, plumbing,
. nance workers, who install, maintain, and pumping systems; machinists
: and repair this tquipment; and ship- who make and repair metal paits for
ping clerks, truckdrivers, and materi-* - machines and equipment; and instru-
al handlers, who hélp transport the ment repairers who periodically in-
. drugs: . * spect instruments and controls and
Various types of chemical opera- repair or repla¢e malfunctioning
. torsare involved in the production of  parts. Drug firms also employ pipefit-
pharmaceutical preparations and ters. millwrights, and many other
biological prdducts. Pharmaceutical skilled workers.
operators (D.O.T. 559.782) control Plant workers who do not operate
machines that produce-tablets, cap- or maintain equipment perform a va-
sides, ointments. and medicinal solu- riety of other tasks. .Some drive
tions. Granulator machine operators trucks to make deliveries.to other
(D.O.T. 5§59.782) tend milling ard  parts of the plant: some load and un-
grinding machines thdt reduce mix- + load trucks and railroad cars: others
tures to parti¢les of designated sizes. keep inventory records. The industry
Compounders (D.O.T. 550.885) tend  also employs service workers, such as
tanks and kettles in which solutions guards, cooks, and janitors, whose
are mixed and compounded to make duties are similar to lllosc of such
.up creams; ointments, liquid medica- -workets in-other industries.
tions, and powders. Compressors . :
(D.O.T. 556.782) operate mach.ines\ Tralning, Other Qualifications,

that compress ingredients into tab- and Advancement
lets. Pill and tablet coaters (D.O.T. - .
. 554.782), often calleg eapsule coat- Training requirements for jobs in

ers, cpntrol a battery of machines the drug industry range from' a few
that apply coatings to tablets which hours of on-the-job training w years

* ]
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of formal educational prepar'ali n
plus job experience Because Gualjty '
control is of paramount importange,
the drug .incilustry places a heaxyy efn-
pliasis on continuing education for

employdes, and many flrms provide {

classcogm training in sai‘ely. envirgn-

mental and 'guality controls, and ogh- '

€er areas.

For [';roclu'lion and maintenance
occupations, | drug manyfactu rers
generally hire inexp rience%\gr S
and train them on\tie jobMhigh
schopl graduation is noy essential Put
generally is ;:Frcferred by most firms.
Beginners in production jobs assist
experienced workers and learn the
operation of the pracessing equip-
ment. With experience. employees
may advance to more skilled jobs in
their departments Most mainte-
nance jobs are filled by people who
start as helpers to electricians.
plumbers, machinists, and othercraft
workers. |

Many companies encoufage Pro-

*duction and i'naimenancc wortkets to

take courses! related to lheir'job% in
locdl schoolsiand technical institutgs,
or to enroll in correspondence
cotirses. Coll;ge'courses in chemistry
and related a{eas are particularly en-

‘couraged for: highly skilled produic- -

tion workers 1who operate sophisti-
cated equipnient. Séme .cotpanies
reimburse the! workers for part. pr
all, ofthe tuition. Skilled productidn
and maintenance workers with Ieagi.
ership ability may advanceito supet-
visory positions. ?j )

" For technicians in“the drug indus-
try, tmethods-of qualifying for jobs
vary in many ways. Some,technicians
enter the field with a high school
education and advance te jobs of
greater responsibility with experi-
ence and, additional formal educa-f‘!t.
tion. However, companies increas.w
ingly prefer to hire graduates of ¥
technical institutes or junior colleges, °
or those who have completed college L

courses in chemistry, biology, mathe- -
matics, or engineering. In many *%

firmis, newly hired workers begin as
laboratory helpers-az aides, perform.
ing routine: jobs suth as cleaning and
arranging bottlés, test tubes; and oth-
er equipment. B

The experience required for higher
levels of technician jobs varies fr:
sompany to company. ‘Generally,

!
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employees‘advance over @ number of °

years from assistant technician, to-
technician, to senior technician, to
technical associate. Some companies
require senior technicians and tech-
nical associates 10 complete job-re-
lated college courses.

For most scientific and engineer-
ing jobs, a bachelor of science degree
is the minimum requirement. Some
companies have formal training pro-
grams for college graduates with en-
gineering and scientific backgrounds.
These tralnees work for brief periods
in the various divisions of the plantto
gain a broad knowledge of drug-
manufacturing operations before
being assigned to a particular depart-/
ment In other firms, newly employed
scier]_lists and engineers are immedi-
ately assigned to a specific activity
such as résearch, process develop-
ment, production, or sales. Drug’

.-manufacturing companies prefer to

hire .college graduates, pamculariy
those with strong sctentiftc back-
gounds, as pharmaceutical detailers.
Newly employed pharmaceutical
representatives complete rigorous
formal training programs revolving
around.their companu:s' product
lines.

Job - prospecls and advancement
usually are bestfor professionals with

_advanced degrees. Over half of all

professionals involved m research
and development have a doctorzl or
master’s degree. Some companes of-
fer training programs to help scien-
tists and engineers keep abreast ,of
new developments in their fields apd
to develgp administrative skills.
These programs may include imeet.
ings and seminars’ with consultants,
flom various fiefds. Many companygs

'}
“enhcpurage scientists and engineers to

fun er their education, some pro-
ﬁlde, financial assistance for-this pur-
pdse, Publication of scientific’ papers
al4ois encouraged. v

3" ?

- Employment Outlook

Drug manufacturing employment
is expected to grow about as fast as
the average for all industries through
the mid-1980% In addition to em-
ployment growth, many job openings
will result from deaths, retirements.

_and other separations from the labor

force.
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The demand for drug producls is
“expected to grow very rapidly. Pe-
mand will be stimulated, primarily by
population growth, paticularly the
growing number of older people who
require rtore health care, services.
and by the growth of publlc and prl-
vate heallh insurance pr-ograms,
which generally covér the cost of
drugs and medicine. Adoption of a
national Rhealth insurance program
could furll}er expand the market for
drugs Other factors that are expect-,
ed to incr ase the demand for drugs
include greater personal income, the

rising hea}ih consciousness of the |,

general put}llc. and the discovery, of

drugs. A continued rise in for-

gn drug sales, particularly to devel-

oping countries with mouhting health

care requirements. also is anttmpal-
ed. -

*The dindustry’s employmem will
net ing rease as rapidly as the demand
for drug products however, because
lechnologtcal improvements jin pro-
ductiofl methods will i mcrcase output
per worker. The more widespread
use of automatic processing and con-
trol equipment in operat ions former-
ly dope by. hand will tend to reduce
lab&r requiremments, particularly in
plants where common drugs are
mass—produced For example, mixing
and grarub: lating processes, whic¢h
precede ta Iplmg. have become
completely mcchal/'nzed in some

1
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plants., ln addition. computers in-
creasufgly are used in guality control
systems 1o eliminate computational
errors in analysis and testing and lo
speecf up_production and shipm
Comiputers, thus, have ténded to t
over some of the tasks of profess:on-
al,/technical, and production work-
ers.
. The rate of employment growlh
over the last few decades is not ex-
!peclecl to contingg. Oniy moderate
increases are anticipated in the num-
ber of scientists, engineers, and tech-
nicians engaged in pharmaceutical
research and development. Increas-
ingly restrictive government regula-
tions have teduced the rate of return
on investment in research and devel-
.opment, and, as a result, drug manu.
facturess are expected to limit future
expansion in this.area. Demand for
skilled, maintenance workers (such as
electricians, machinists, plumbers,
and instrument repairers} vhll be
spurred by the ‘need to service the
growing amount“of automatic pro-
cessing and control equipment. Em-
ployment of administrative and cleri, .
cal workers is expected to increase
maaeralely. Demand for laborers
and many semiskilled plant occupa-
tions is not expected to wicrease sig-
nificantly, as more processes are
adapted to automatic equipment.
However, demand for highly skilled
production workers to operate’ the

- I
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increasingly sophisticated equipment
used. in drug manufacturmg 1S eXx-
pected to rise.

. Unlike many other manufacturing
mdyslnes drug industry cmploymem
is no(\ highly sensitive to changes in
economic conditions. Thtis. even
during perlods of high Mnemploy-
ment, work is likely to be reldtively
stable in the drug industry.

Earilngs and Working '
Condltions

— A

} '
Earnings of plant workers in the
drug industry are higher than the
average for all manufacturing indus-
tries. For example, in 1976, produc-
" tion workers in the drug industry av-
eraged $5.50 an hour, while those in
manufacturing as a whole averaged
$5.19 ap hour.
Accordmg to a (973 Bureau qf
Labor Statistics Survey, earnings of
office employees in the drug manu-
facturing industry were 68 percent
higher than edrmings for production
workers. Earnings generally were
highest in the North Central Region
and lowest in the South. Employees
generally received bonuses, vacation
and sick leave, paid holidays, life,
health," and accident insurance,
workers’ compensanon\ and retire-
ment plans. .
M- National wage data agg not avail-
able for individual occupations in the
*drug industry. However, statements
on specific occupations, such® as
chemisty pharmacist, and technician,
- found in other parts of the Handbook,
will*give general earnings informa-
tion.

‘Some .employees “work in plants
that operate around the clock—3
shifts a day, 7 days a week. In most
plapts workers, receive extra pay
when 'asgigned to second or third
shifts. Since drug production is sub-
ject to little sea.sonal varlallon work
is steady. °

© Working condijions i in drug plants
are better than in most other manu-
‘facturing plants. Much emphasis is
placed on keeping equipment and
work areas ¢lean because of the dan-
"*ger of contafmination of drugs. Plants

usu'ally arejair-conditioned. well-

' lighted, and' quiet. Ventilation s¥s-

tems protect workers frggm dust,
« fumes, and disagreé¢able odors. Spe-

&
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cial precautions are taken to protect

-

the relatively small numper of em- *

ployees who work with infeclious
cultures and poisonous chemivals.
With the exceptian’ of work per-
formed by material handlers and
malritehance workers, ost jobg re-
quire little physical ‘effort.*The fre-
quency and severity of imjuries in
drug manufacturing. has been about
half the average for all manufactur-
ing industries.

Some of the industry’s producuon-
and maintenance employees are
members of labor unions, The princi-
pai\unions in the industry are the-Oil,
Chemical and Atomic Workers Inter-

'
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p;lic;nal Union, the International
Chemical Workers Union. and Unit-
ed Steel Worlgers of America.

Sources of Additional
* Infovallou

?or" additonal_information about

.careers in drug@banufacturing and

the industry in general, write to the
personnel departments of individual
drug manufacturing companies and
to: ¢

Pharmaceutical Manufacturers Association,

1155 Fifteemh St NW ., Washington,
£.C.20005
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OQCUPATIONS IN THE INDUSTRIAL

CHEMICAL INDUSTHY

Industrial chem:cal products‘ are
the raw matenals for all kinds of
everyday items, from nylon stockings

to automobtle tires. Chemicals also -
are used to treat drinking water, to-

propel rockets, and to make steel,
glass, “explosives, and thousands of
other items. The discovery of nylon,
plastics, and other new products has

. helped the industnal chemical indus-

try become one of the Nation’s most
important.”

Making these many, very different
kinds of products requires a large
number of workers with many differ-
ent skills. About 540,000 people in
many different decupations worked
in the industrial chemical industry in
1976. Training varies from a few
days on the'job for some plant-

‘workers to college degrees for engi-

neers and chemists,

Natpre of the Industry

The industry produces organic and
inorganic chemicals, plastics, and

N

Since these materials usually go
through several chemical changes
the finished products are vastly dif-
ferent from the original ingredients.
Some plastics, for example, are made
from natural gas.

* In a modern chemical plant, elec- .

tronic and other automated equip-
ment conp’ols the dissolving, heating,
cooling, mixing, filtering, and drying
processes that convert raw malenals
to finished products. This equipment
regulates the combination of ingredi-
ents, flow of materials, and the tem-
perature, pressure, and processing
time. Materials also are moved auto-
matically from one part of tlie plant

 another by conveyors or through
pipes. Through the use of such auto-

ated equipment, a relatively small .

number of workers can produce tons
‘of chemlcals in one conlmuOus op~
eration.

About two-thirds of the 3,000 in-

_ dustrial chemical plants in the United

. synthetic rubber and fibers. Unlike

ru paints, and other ghemical
paﬁucts sold directly % consumers,
industrial:chemicals are used by oth-
er industries to make their own prod-
ucts. -
Chemical pl'oducts are made from
coal,’ petroleum, limestone, mineral
ores, and many dther raw materials.

States haye fewer than 50 workers.
Over half of the indusiry’s employ-
ees, however, are concentrated in
large -plants wnh more than 500
workers.

Chemical plants are usualiy close
to manufacturing centels or near the
sources of raw material. Many- plants
that produce chemicals from petrole-
um, for example, are near the oil
fields of H‘exas and Louisiana. Al-

~
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thdugh mdustrlal chemical workers
are employed in ajmost every State,
about half of them work in Tennes-
) xe, New Jersey, Texa%, Virginia,
: est Virginia, Ohio, Hd South
»  Carolina. ’

e Occugatlons in the industry

- Workers with many dlfferem sklls
and levels of £ducation work In the
industftal chemical industry. Re-
search. scientists, engineers, apd
techmctans develop products and de-

‘ Slgl'l. cqmpmem and productionipro-

s.. Administrators, professionals,

, clerical workers handle financial
— and business matters, keep secords,

" and advertise and sell cheinical prod-

\. ucts. Other employees are'in process-
\.‘ ing, ma;men‘ance. and other plant

jobs. 1~ _
\ Scientific andkfechnica:‘ Occupa‘rfons‘
e’ indystrial ghgmical industry is
e of the Nation’s major employers
of'scientific ang technical workersi’|
out of 5 of its'employees is a scientist,
engineer. or technician. An_ “even

larger number are admini 1S or
production, supervisors. Becduse i

sale of chemlcal‘products frequemly
requires a tethnical background, sci-
entists and«¢ngineers may take jobs
as sales representamﬂes .

Chemists are the largest and one of
the most impprjant group of scien- f
tists in the industry. Th¥ough basic
and applied research, chemists learn
about the properties. of .chem:cals in
order to find new and lmproved
products and’ production methods.
Their efforts have led to the discov~
~  ery of plastics, nylon, and many other
items. *

Chemists also work in activities
other than research and develop:- ,
ment. A large number supervise .
plantworkers or analyze and test
chemical samples to insute the qual-
ity of the final product. Many are
administrators, markelmg experts,
chemical sales workers: and techni-
cal writers.

Engineers are ﬁnolhel; m\portam
group of industrial chemical profes-
sionals. Using their knowledge of
both chemistry and engin®ering,
chemical engineers convert labotatoe-
ry processés into large-scale produc.
tioh. methods. Theydesign chemical
plants and processing cqmpment and

ERIC.- /. -
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sometimes supervise their construc-
non’ and operation. Chemical engi-
neers also fill jobs in sales, customer
service, market research, plant man-
agement, and technical writing.’
echanical engineers design pow-
er and heating eqmpmem They also
work with chemical engineers to de-
sign processing equipment and su-
perwse"ils instailation, operation,

and maintenance. Electrical engi-

neers design electric and electronic
instriments and control devices, and,
facilities for generating and dlstnbm-
ing glectric power

, eMany technical workers assist sci-

entists and engineers Laboratory
technicians conduct tests and recprd
the results in charts, graphs, and ye-
ports’ that are used by chemists ahd
chemical.engineers. Their work may
range from simple routing tests to
complicated analyses. Drafters pro-
vide engineers with specifications

‘and detaled drawings of‘che_micall
_equipment;

Plant Occupaﬂ"bns About three 0“4\
of every five industrial chemleal‘

¥ n

workers operate Or mamntain equip-
ment or do other plant jobs.

Skilled chemical operators (D.O.T.
558.885 and 559.782) angd their
helpers are’ the largest group of plant
workers, They set dials, valves, and
other controls on automatic equip-
ment to insure that the right temper-
ature,.pressure, and amounts of ma-
terials are used. As chemicais are
processed, operators read instru-
ments that measure pressure, flow of
materials, and other conditions. They
also use mstruments to test chemicals
or send chemical samples to the test-
ing laboratory. Operators keep rec-
ords of instfument readings and test
results and report equipment break-
downs. Chemical operators sGme-
times are called filterérs, mixers, or
some other title, depending on the
kinds of equiprident they operate.

To keep production processes run-
mng smoothly, instruments must give
accurate measurements and equip-
ment must withstand corrosion, dam-
aging.chemicals, high temperatures,
and pressure. Many skilled mainte-
nance wér‘kers are needed to keep
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Design anginNeer, drafter, and model builder examine madel of new chemical plant
layout,

.this equipment in good condition.
Pipefitters and boilermakers lay out,
+ install, and repair ¢S, vats, and
pressure tanks, maimtepance machim-
1sts make and ref.mls—'g:etal parts for
machmery, electricians maintain and
repawr wInng. motors, and other elec-
trical equipment, and instrument te-
pairers anstall and service instru-
- ments and controt devices. In some
chemical plants, une worker may do
( several of these jobs Plant workers
also are needed to drive trucks, keep
inventory of stock and tools. load
and uhnload trucks. ships. and rail-
road cars, keep the plant and office
an, and do many other kinds of

*k. {
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Admenistrative, Clerical. and Related
Occupations. About one out of Rve
emical workers holds an
fnistrative. clericalwor other non-
sciéntific white.collar job High-level
managers generally are tramed in
chemistry or chemical engineering.
These executives decide what prod-
ucts to manufacture. where to build
plants, and how to handle the compa-
ny's finances Executives depend on
specialized workers including ac-
countants. sales representatives, faw-
yers, industrial and public relations
workers, market researchers, com-

¢
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puter programmers, and personnel

and advertising workers Many secre-
laries, typists, payroll and shipping
clerks, and other clerical employees
work in offices and plants
{Individual statements clsewhere
in the Handbook give detailed discus-
sions of many scientific, technical.
maintenazrce, and other occupations
found in the industrial chemical in-
dustry as well as in other industries )

Tralning, Other Quallficatlons,
and Advancement

Jobs in the industrial"chemical in-
dustry require from a few days of on-
the'ob training to many years of
preparation. Some plant workers can
learn their jobs in a day or two Scg
entists, engincers, technicians, at
chemical operators, -on the "othér
hand, spend several years learning
their skills.

Industrial chemical firm%c}r‘lerally
hire and train inexpefienced high
school graduates for processin? jobs.
Equipment operators and othér pro-
cessing workers often starf out in a

labor pool where they are assigned

jobs such as filling barrels or moving
materials. Workers may be trans-
ferred from the labor pool-to fill va-
caneies in one of the processing de-

I
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pari?'mcms. Tramming for processing
ocyupations is done almost entirely
on the' yeb under the supervision of.
.an “experienced worker. Workers
move to jobs requiring greater skills

- as they gain experience and job

openings occur. Thus, a worker may
advance from laborer to chemical
operalor helper, and then to chemi-
cal operator. Skilled processing
workers are rarely recruited from
other plants.

Although many  maintenance
workers slart as helpers and pick up
their skills from cxperienced work-
crs, apprenticeship is the best way to ]
learn a maintenance trade. Appren-
ticeship prograhs usually last 3 or 4
years and consist mainly of shop
tramning in their particular jobs In-
strument repairers sometimes altend
tralming programs offerea,by instru-
ment manufacturers. Maintenance
workers andl trainees are encouraged
to take job-related courses at local
vocational or technical sechools.
Their employers may pay part or all
of the tuilion. .

+ + Teehniwcians qualify for their jobs
in many ways. Graduates of technical
institutes. Junior colleges, or voca-
tional technical schools have the best
opportunities, Comparfles also hire
students who have completed part of
the requircments for a college de-
gree, especially If they have studied
mathematics, sclence, of engmeer-
ing. High school graduates }with
courses in chemistry can qualify
through on-the-job training and ex-
penience. Many technicians receive
additional technical school or under-
graduate training through company
tuition-refund programs.

Laboratory technicians usually
start as trainees or assistants, and
drafters begin as copyists or tracers.
As they gain experience and show
abulity to work without close supervi-
ston, these¢ techmicians advance from
routingawork 1o _more difficult and
responsible jobs. . 4

Engineers and scientsts must have
at least a bachelor’s degree in engi-
neering, chemistry, or a related sci-
ence. Most research jobs, however,
require advanced degrees or special-
ized experience. Many scientists and
engineers attend graduate courses at
company expense, .

»
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Some firms have formal training
programs for newly hired scientists
_and engineers. Before they are as-
signed to a particular job, these em-
p!oy?is work briefly in various de-

pariments to learn about the

@ company's overall operation. In oth-

er, firms, junior scientists and engi-
neers are assigned immediately to a
specific job.

Chemists and &ngineers as well as
people with college degrees in busi-
ness administration, accounting, eco-
nomics, statistics, marketing, and n-

« dustrial relations, often” advance to
admanistrative jobs Some companes
have advanced training programs for
new administrative employees Per-
sons with a technical background in
chemistry or engineering will have

A

However, continued emphasis on
research and development is expect-
ed to stimulate some growth in the
industrial chemical industry, which
has far gutstripped most other major

'7nduslnes in the development of new

products. Some of these products,
such as plastics and synthetics, not
only have created new markets but
also have competed successfully in
markets previously dominated by
woods, metals, and natural textiles.

. Chemical products are expected to

the best opportunities for sales posi-,

tions. ™~
" Secretaries. bookkeepers, and oth

ef clerical workers generally hitve

had commercial ccurses in high
school or b_‘usieess schook. >

Employment Outlook
Employment in the industrial
chemical industty®is’ expected to
grow more slowly than the average
for all industries through the mid-
1980's Most job openings will occur
from the need to replace experienced
workers who retire, die, or transfer to.
other industries.

-

continue J0 make advances in these
markets. However, bigher produc-
tion costs may cause the growth rate
in the production of industnial chemi-
cals to slow down in the future. Firms
are expected to pay more for petrole-

um and natural gas, which are the .

raw materals for many wndustrial
chemicals. In addition, more strin-
gent air and water quality standards
are forcing chemical companies to
spend mpre money for pollution &on-
trol equipment.

" Employment is expected to grow
at a slowgr rafe than production be-

.cause of laborsaving technological

developments and the greater use of
automatic processing and control
equipment. Although the composi-
tion of employment 1n the industry s
expected to change, with more ad-
ministrative and techmcal workers
needed to handle the increasingly
complex production processes, most

.

to the business cycle

1958-76 and projected 1985
Employees 700
(i thousandsd

600 ...

500

400 -

o

1956 1960

Source Bureas of Labor Statiatics

Continued long-term growth is expected in the
industrial chemical industry, despute some sensitivity

Wage and salary workers (n tshe industrial chemical industry, -

avett™ . -
/\-ﬂ- v T
-& -

1965

-

. } ~

)
etV

1570 1875 1980 1985

ERIC .

Aruitoxt provided by Eic:

job openings will be for production
workers since they are the largest

group of cmplc\yees‘

Earnings and WOrklng
Conditions

Production workers in the industri-
al chemical indystry have relatively
high earnings because a large propor-
tion of them are in skilled jobs. In
1976 they averaged $6.21 an hour,
compared with $4.87 an hour for
production workers in alt industries,

Naticnal wage data are not avail-

able for individual occupations in the

industrial chemicals sndustry. How-
ever, specified in 1976 hourly wages
in a few unicn-management con-
tracts were as follows:

Because chemical plants usually
operate arouvnd the clock-—three
shifts a day, 7 days a week—~process-
ing workers often work the second or
third shift, usually for extra pay. Shift
assignments are usually rotated, so
an individual may work days 1 week
and nights the next. Maintenance,
workers usually work only the day
shift.

Most industrial chemical jobs, ex-
cept those for laborers or material
handlers, are not strenuous. Equip-
ment operators are on their feet most
of the time. Some workers must

climb stairs or ladders to consider-"

able Keights, or work outdoors in all
kinds of weather. Workers may be
exposed 0 dust, disagreeable odors,
or high tempegratures, although many
plants have ventilating or air.condi-
tioning systems.

Many chemicals are dangerous to
touch or breathe. However, the in-
dustrial chemical industry has one of
{the better safety records in manufac-
turing. Protective clothing, eyeglass-
es, showers, eye baths near hazard-
ous \:vork stations, and other safety
measures help prevent serious inju-
ries. ”

.Many production workers in the
industrial chemical industry belong
to labor Unions, including the Inter-

Hourly rates

Instrument rePairers ... $4 93-5.30
Laboratory technicians 4.82-707
Chemical opérators .. 4 64-6 90
Pipefinters, bolermakers, and

sheet-metal workers.. .. 4.98-7 9%

i
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national Chemical Workers Umon,
Oil, Chemical, and Atomic Workers
International Union; and the Umted
Steelworkers of America.r

Sources of Additlonal
information

Further information on careérs in
the industry may be obtained from

employment offices of industrial
chemical! compames, locals of the

unions mentioned above, and from.’

NW , Washington. DC 20036

Manufictunng Chemists” Association, Inc,
1825 Connecticut Ave. NW , Washing-
ton. D C. 20009 ’

*

OCCUPATIONS IN THE PAPER
AND ALLIED PRODUCTS INDUSTRIES

In 1976, the paper and allied prod-
ucts industry employed about
676,000 people to produce many dif-
ferent kinds of paper and paperboard
products. The industry employs
workers in occupations ranging from
unskilled to highly specialized tech-
nical and professional jobs, many
found only in the paper industry

Nature and Location of the
Industry ) -

" The paper industry is  highly
mechanized. Pulp. paper, and many
finished paper products are manufac-
tured by machines—some as long as
a football field—in a series of nearly
automatic operations that require
very httle handling of matenals by
workers. Manufacturing plants isi the

. >

paper indus‘r}r are engaged in one or
The production of pulp (the basic
ingredient of paper) from wood,
reused fibers. or other raw materials;
the manufacture of paper or papet-
board (thick paper) from pulp. or the
conversion of rolls or sheets of paper
or paperboard into.finished products,
such as tissue paper, envelopes, and
boxes. -\

The largest group of employees in
the industry work in mills that pro-
duce pulp, paper, or paperboard.
The next largest group works in
plants that make boxes and contain-
ers; and the remainder work in plants
that make a variety of other paper
products, ~

more of three different operations:

The paperrnakl@ process

’ Arr:encan Chemical Society. 1155 16th St~

[

About four-fifths of the indusfry’s
employees work in factories that em-
ploy 100 workers or more.

Workers in this industry are'locat
ed throughout the eountry, although

‘about half are employed in eight

States: New York, Pennsylvania, 1}li-

nois, Ohio, Wisconsin, MaSSQChu-‘

setts, California, and New Jersey.

Occupations in the Industry

“ Employees in ghe paper industry
work in a variety of Qccupatlons re-
quiring a bread rangé of training and
skills. Many workers operate and
control specialized papermaking, fin-
ishing, and converting machines.
Some workers install and r¢pair pa-
permaking machinery. Truck drivers
make deliveries, and other workers
load and unload trucks, railroad cars,
and ships.

The industry employs many work-
ers in clerical, sales, and administra-
tive occupations. For example. it em-
ploys purchasing agents, personnel
managers, sales representatives, of-
fice clerks, stenographers. book-
keepers, and business machine .op-
erators., Also, because of the
complex processes and equipment
used, ‘the, industry employs profes-

sional and technical workers, includ- .

ing chemical and mechanical engi-
neers, chemists, laboratoary
technicians, and pulp and paper test-
ers. (Detailed discussions of profes-
sional, technical, and mechanical
occupations, found not only in the
paper industry but in other indus-
tries, are given elsewhere in the
Handbook in sections covering indi-
vidual occupations.)

Production Jobs. In 1976, more than
three-fourths of all employees in the
industry worked in production jobs.
The simplified description of paper-
making occupations and processes
that.follows applies to a plant which
combines the production of.pulp, pa-
per~and finished paper products into
one continuous operation. (See ac-
companying chart.)

After trees are cut down, loggers
will saw off the limbs and saw the
trunk into 1ogs. The logs are then
transported to the pulp mill where
the bark is removed. One machine
used for this operation’ is a large

o 11
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. lee paper Industry ls highly mechanized. ~

-

revolving cylinder lxmwn asa*“drum
barker.” Logs are placed on a con-
veyor belt and fed into this machine

by a semiskilled worker called a bark- .

‘er operator (D.O.T. §33.782). The

machine cleans bark from the logs by

S ‘tumbling them against each other.

and also against/the rough inner sur-

face of the drum. Next, pulp fibers in

."  he.logs ate separated from other

substances by a chemical or me-

“~ " chanical process, or both, depending,

. on the type ¢f wood used and the
‘grade of paper desired.

« " In the meghanical process, pulp-
wood is held against a fast-revolving.
grmdstone at separates the fibers.
In the moré commonly used chemi-
cal process, pulpwood is carried on
. conveyor belts to a chipper machme
+ operated by a chipper (D.Q.T
668.885). The machine cuts the
pulpwood into chips abom the size of
a quarter, -

" In recent years, a larger- number of
« - mobilé harvesters and chippers have
begn used to chip whole Arees or logs
L 4

- [}
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[Kc ,

at the orginal harvest site, thereby
reducing transportation costs and th
anfount of wood not utilized.

After the logs have been converte

to wood chips, they are “cooked”

/

* with chemigals under high tempera-

ture and pressure in a “digester,” a
kettlelike vat several stories high. Di-
gesters are pperaled by skilled work-
ers called tgester operators {D.O.T.
532.782), whd determine the
amount of chemicals to pe used and
the cooking temperature and .pres-
sure. They also direct the loading of
the digeSter with wood chips and
chemicals. By checking an instru-
ment pgnel, digester operators make
Zertain/ that proper conditions are
being maintained. When the pulp fi-

bers are removed from the digester, -

they 3re washed 1o remove chemi-
cals, partially cdoked chips, and oth-
er ::Fpui'ities These fibers,-called
pulp, resemble wet, brown cotton.
any modern plants today are
making greater, use of continuous di-
gc ters (equipment that produces
puip continuously rather than in
l?param: batches). Continuous di-
gesters makKe it practical to use saw-
ust in pulpmaking, and dliminate
-manual starting and stopping of
ach batch of pulp. -
* To turn pulp into paper, the pulp is
mixed thoroughly with water and fur-

ther refined in machines operated by

skilled workers called bearer engi-
neers (D.0.T. 530.782). The kind
and amount of chemicals and dyes

- they use and the length of time they

“beat™ the golution determine the
color and strength of the paper.

Halt of all.workers in the
industry are _employed in

Stale distribution”of employment
indusiry. 1973 .

Néw York
Qnhio
Pennsylvania
Hino$
Wisconsin
Massachusetis
New Jersey
Cahtorma

Source  Dwpmrtment of oPm tarce
M

gight States

paper and allied prqducts,

n the paper and aled products
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The pulp solution, now more than
99 percent water, is turned into pa-
per or paperboard by machines that

' are among the largest in American
/mduslry The machines are of two
" general types. One is the Fourdrinier.

machine, by far the most commonly
wsed; the other is the cylinder ma-
chine used to make particular typss
of paper, such as building and con-
tainer board. In the Fourdnnier, the
pulp solution pours into a continu-
ously -moving and wibrating belt of
fine wire screen. As the water drains,
millions of pulp fibers adhere to one
another, forming a thin wet sheet of
paper. After passing through presses
that squeeze out more water, the
newly formed paper passes lhrOugh
thedryer section of the papermaking
machine to evaporate remaining wa-
ter.

The quality of the paper produced
largely depends on the skills,of paper
machine operators (D.0.T. 539.782),
who control the “wej- -end” of the

’ papermaking machine to form pap__r
of specified thickness, width J and*

« physical strength. They check”con-
trol- whmﬁmenm to make sure
==tH€ flow of pulp and the speed of the
machine are coordipated. Paper ma-
.chine operators also deterfine
whether the paper méets required

specifications by interpreting labora-

tory tests or, in some’instances, by
visually checking or feeling the pa-
per. They supervise the less skilled
wotkers of the machine crew and.
with their help. keep the paper mov-
ing smoothly through the machine.
Many modern papermills have pa-
permaking machines that use com-
s puters ancl advanced instrumentation
to help the operator control the qual-
ity of the paper. For example, beta-
raysensors measurd the weight of the
paper and electromagunetic sensors
measure the thickness. Measure.
ments from these devices are put into
a computer that confpares them to
programmed specifications. The
computer then adjusts the papermak-
ing machine’s operatious to eliminate
o “‘hn}L.adiff‘prénc * Comp uter process
control ‘alsg’ has brought about
changes in jdb duties for some opera-
tor positighs. Generglly this has in-
volved afreduction in manual ma-
nipulatign of control devices and an

increase in menitoring functions. For
example, the computer sets produc-
tion variables such as temperature,
pressure, and flow rates whereas, be-

fore computer control, they were set

by the machine operator.
Backtenders (D.O.T. 532.8853,
who are supervised by paper mia-
chine operators, control the pressure
and temperature of machmery that
dries and finishes the paper and gives
it the correct thickpess. Backtenders
inspect the paper for imperfections
and make sure that it is being woupd
tightly and uniformly into rolls. They
also adjust the machinery that cuts
the rolls into smaller rolls and, with
the hélp of assistants, may weigh and
wrap the rolls for shipment.
Papermills that produce a fine
grade of paper for books, magazines,
or stationary usually have finishing
departments. Most workers in these
departments are either semiskilled or

_unskilled. - One semiskilled worker.

the supercalender operator {D.O.T.
534.782), aided by several helpers
and by mechanical handling equip-

Jnent, places huge rolls of paper onto

3

a machine that gives the paper a
smooth and glossy finish. The super-
calender operator also inspects the

finished paper to make sure that -

specifications have been met. Anoth-
er semiskilled worker, the paper sort-
er-and counter (D.O.T. $49.687), in-
spects sheets of paper lfor tears, dirt
spots, and wrinkles: counts them; and
may fill customer ordefs

In converting plants, machines op-
erated by semiskilled gr skilled work-
ers convert ‘paper and paperboard
into envelopes. napkins, corrigated
shipping containers, and other paper
products. Occupations in couverting
plants differ widely, %epending large-
ly on the product being manufac:
tured. Ap example f a semiskilled
worker is the énvelope machine op-
erator (D.O. 1.
and tends an automatic machine that
makes envelopes from either rolls of
paper or prepared envelope blanks,
One of the few skilled workers in a
converting plant is the pnmer—slarrer
operator (D.O.T. 651.782) whd con-
trols a machine that cuts and creases
paperboard sheets and prints desighe
or lettering on them.

Conyg_%ng pLants employ thou-

sands of wbrkers to print designs and

1.

641.885), who feeds:

lettering on bags, labels, wallpaper, '
and other .paper_ products. Among
these are compositors, who set type,
and press operators wha prepare and.
operate printing pressés ‘

Maintenance Jobs. The paper indus-
try employs many skilled mainte-
+nance workefs to care for its com-,
plex machinery and electrical
equlpmem Millwrights install and
“repair machinery. They also take
apart and reassemble machines when
they are moved about the plant. In.
strument repairers install and service
instruments that measure and control, .
the flow of pulp, paper, water, steam, 'S
and chemical additives.
* Other important gnaintenance em-
ployees include electricians, who re-
-pair wiring, motors, control panels.
and switches, maintenance machin-
ists, who make replacement parts for
mechanical equipment, and pipefit-
ters, who lay out, install, and repair
pipes.
Stationary engineers are employed
to operate and maintain powerplants,
steam engines, boilers, air compres.
sors, and turbines.

Professlonal and Technical Occupa-
tlons. The complexity of pulp and pa-
per manufacturing requires thou-
sands of worfkers who have
engineering, chemical, or other tech-
nical training. Approximately 16,000
scientists and engineers and 13.000
technicians were employed by the
paper industry in 1976.

Many chemists.are employed to
control the quality of the product by
supervising the testing of pulp and
paper. In research laboratories,
chemists study the influence of var- .
ious chemicals on pulp and paper. In
addition, some chemists and engi-
neers are émployed as sales reprgsen-
tatives, supervisors of plant wQFers.
or as administrators in posftions
which require tfhmcal knowledge.

Chemlcal and mechanical engineers
transform new pulp and papermak-
ing techniques into practical produc-
tion methods. Some chemical engi-
neers supar\nse the productlon -
process. Electrical engineers super-
vise the Operation of power-generat-
ing and distributing equipment and
instrume nts.

3.




Packaging engineers design con-
tainers and packages and supervise
" their production. A few box manu-
facturers ako employ artists who de-

velop lettering, designs, and colors‘

‘for containers.
Foresters manage large areas of
timbesland. and assist in the wood-
buying Bperations of pulp angd paper
comphnies: They map forest areas,
plan and supervise the harvesting,
and seed or plant new trees 10 assure
continuous production of timber.
Systems aua!y;is and computer pro-
gramyisers are becoining increasingly
, important to this industry due 1o the
" greater use of compulerlzed controls
in the production process. They also
analyze business and production
problems and convert them to a form
suitable for solution by computer.
Frequent tests are performed dur-
ing the manufacture of pulp or paper
to determine whether size, weight,
strength, color. and other properties
+ meet standirds. Some testing is done
by machine operators, but in many

. mills testing technicians are em-
ployed These technicians, who have
job titles such as laboratory techni-
cian, pulp tester, and chemical ana-
lyst, also assist engineers and chem-
ists in research and development
activities, . w

Administrative, Clerical and Related
QOccupations The paper industry em-
ploys many administrative, clerical,
and other office personnel. Execu-
tives plan and administers compahy
policy To work effectively. execu-
tives require information from a wide
variety of personnel, intluding ac-
countants, sales representatives, law-
yers, and personnel in industrial rela-
tipns, trafisportation, market
research, and other activities. Book-
* keepers, secretaries, shipping clerks,
and other clerical workers keep rec-
ords of personnel. payroll, invento-
ries, sales, shipments, and plant
maintenance, .

Training, Othér Qualifications,
and Advancement

Paper and pulp compani?& gener-
ally hire and train inexpericnced
workers for preduction and mainte-
nance occupations. Many companies
prefer to hire high school graduates.

r-

Inexperienced workers usually start
as laborers or helpers and advance
along fairly wcll-dcfined paths to
more skilled jobs. )

Some large plants-have formal ap-

"prenticeship programs for mainte-

nance workers. Upder these pro-
grams, which usually last'3 to 4 years,

. people. are trained for jobs such as
‘machinist, electrigian, millwright,

and p)pef'ller Generally, an appli-
cant is given a physical examination,

‘mechanical aptitude tests, and simi-
“lar ‘qualifying tests. Apprenticeship

includes both on-the-job training and
classroom instruction related to the
chupalion, The machinist appren-
tice. for example, receives classroom
instructions in mathematics, blue-
print reading, and shop theory.

In newer mills, “many experienced
maintenance workers ate being re-
trained to become multi or four-
skilled craftworkers. The workers are
given 18 months to become compe-
tent in each individual craft or a total
of 4 12 years. For example, a pipefit-
ter wopld learn the skills of a mill-
wright, machinist, and an electrician.

A bachelor’s degree is usually the
minimum educatiopal requirement
for scientists, engineers, [foresters,
and other professional occnpations.
For research work, persons having
advanced degrees are preferred.
Many engineers and chemists {called
process engineers and paper chemists)
have specialized training in. paper
technology., Many companies have
summer jobs for college students spe-
cializing in papermaking, and upon
graduation frequently hire them on a
permanent basis. Some associations,
colleges and individual companies
offer scholarships in pulp and paperr
making technology.

Some companies have formal
training programs for college gradu-
ates with engineering or scientific
backgrounds. These employees may
work for brief periods in various

‘parts of the plant to gain a broad

knowledge of pulp and paper manu-
facturing before being assigned to a
particular department. Other firms
immediately assign junior chemists
or engineers to a specific research,
operation, or maintenance unit.
Generally, no specialized educa-
tion is required for laboratory assis-
tants, testing technicians, or other

*

T

Kinds of techntciang. Some employ-
ers, however, prefer to hire technical
instituté or junior college graduales
Beginning, technicians start in routine
jobs and advance to positions of
greater responsibility after. they ac-
quire experience and can work with

“minimum supervision, .

Administrative . positions usually
ate filled by people who have college-
degrees in business administration,
marketing, accounting, industnal re-
lations, or other specialized business
fields. A knowledge of paper tech-®
nology, is helpful for administrators
and sales occupations: This is true
especially for sales, representatives
who give customeérs lechmcal assisy-
ance. Most pulp and paper compa-
nies employ clerks, bookkeepers, ste-
nographers and typists who have had .
commercial courses in high school or
business school.

For production.workers, promo-
tion generally is limited to more
skilled jobs within a “work area,”
which may be a department, section,
or an operation on one type of ma-
chine. For example, a person may
start as a utility person and advarice
to backtender and finally o machine
operator. These promotions may
take years, depending on the avail-
ability of jobs. Experience gained
within a work afea usvally is not
transferable, unskilled or semiskilled
workers who transfer to jobs outside
their usual work area or to other
plants usually must start in entry
jobs.

Many plant supervisors are former
production workers. In some plants,
qualified workers may be promoted
directly to supervisory posthons. In
others, workers are given additional
training before they are eligible for
promotion. This training often is con-
tinued after the worker is promot-
ed—through conferences. special
plant training sessions, and courses at
universities or trade schools. Most
firms provide some financial assist-
ance for employees who take courses
ouléidelthe plant.

1

- Empléyment Outlook

Employment in the papes and al-
lied products tndustry is expected to
ilfcrease more slowly than the aver-

age for all industries through the w

-
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. tion and business activi

mid-1980°s. Although a significant
number of job openings are ¢xpected
due to growth, most opemings will
stem from the need to replace work-
ers who retire, die, or leave their jobs
for other reasons. The number of job
openings may fluctuate from year to

. year,_however, because the demand

for paper and paper products 1s sen-
sitive to changes in economic condi-
tions.

¥ Paper production is expected o
increase over the long run as popula.
grow and
new uses for paper are.dgveloped.
Employment will grow at a slower

rate than production, however, be--

cause of lhe greater use of laborsav.
ing machinery. Most of the employ-
ment growth will occur in plants that
make finished products such as riap-
kins, envelopes, boxes. and wrapping
paper These plants are not*as suited
for laborsaving machinery as plants
that produce pulp an‘d unfinished pa-
per products.

Occupational groups within the in-
dustry are expected to grow at differ-
ent rates. The nun}ber of engineers,
scientists. technictans, and mainte-
nance workers |sF expected to in-
creasé faster than bpher orTupational
groups in the industry. M ore sciendf-
ic and technical- personnel will be
needed as research and development
activittes expand, and more mainte-
nance workers will be required to,

service the more complex machin-
ery. Employment of administrative

-and clerical workers also is expected

to rise at a faster pace than total em-
ployment. On the other hand, the

number of preduction workers may’

decline slightly as more laborsaving
machinery is introduced. Neverthe-
less, ‘replacement needs will create
many job openings for -production
workers. _ . ~

Earnings and Working
Conditlons )

.
~,

Production workers in the papér
industry had” average ecamnings of
$5.43 an hour in 1976. In the same
ygar, production workers in private
industry, except . farming, averaged
$4.87 an hour.

The following tabulation, based on
informatian from a nuimber of union-
management contracts in the paper
industry, illustrates.the approximaté
range of hourly wage rates for select-
ed production and maintenance
occupations in 1976 'Local rates
within these ranges depend on geo-
graphic location, type and sizi-of
mill, kinds of machines used, an‘d
other factofs.

Most pulp and paper plant?oper-
ate around the clock—three shifts a
day, 7 days a week. Production wofk-
ers can expect to work on evening or
night shifts from time to time. Main-
tenance workers usually are em-

v
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ployed on the regular day shift Mul-
ti-craft maintéenancé mechanics

‘e than a single-craft mechanic,”
n most plants the standard work-
week is 40 hours; in a few it is 36
hours ar less. Workers normally have
year-round employment because pa-
per production js not subject to sea-
sonal variationx, -
Most pulp apd paperénakin jobs
do not require strenucus physical ef.
fort. Howgyer, some employees work
in hot, Himid. and-noisy areas. They
also may-de exposed to disagreeable
odors %m chemicals in the paper-
making+process. The rate of injury in
,thisindustry has been about the same
as the rate for all manufacturing.
. A majority of the production
workers are members of trade
unions. The largest union in the in-/~
dustry is the United Paperworkers In-
<ternational Union. Many other work-
ers in the Western States are
represented by the Association of
Western Pulp and Paper Workers.
Many printing work}:rs‘ belong to the
#Intérnational Printing and Graphlc

. Commumcaltons Union. Some mw

tenance and craft workers belong to

various craft unions. .
Sources of Additional
Informatitn

Further information about job op-
portunities ip this industry is dvail-
able from local offices of the State
employment service and from:

Amencan Paper Institule, 260 Madison Ave..
New York, N.Y. 10016..

Fibre BoX Association, 224 5. Michigan Ave.,
Chicago, 1ll. 60604,

1

Hourly rate
ranges

Produclion o¢cupatipns: *
Paper machine operator . $5.34-10.41
Backlender... e o #.87= 991

. «» Head stock prcparer
(beater engineer) ... .. ... 493. 1.0
Digester operator (cook}  5.07- 7.30
Supercalendar operator . 5 18- 636
Barker operator, drum...... .. 4.69- 6.80
Chipper... e A40- 6,70

Mainlenance occupauons R

Pipefiller covis voviennins oo 5.58- 1.76
Electfician ., oo 574 HT6
Machinist .. ..o .. 5.58- '7.76
! - ) 15

s
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atan

ge(r?\e/ally earn about $1 50 an hours™”
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‘A st of schools offenng courses
on paper technology is ava:lable
from:

Fl
. -

Amcridan Papér Institute, 260 Madson Ave..
New York, N.Y. 10016, 4

L

' R "

For information on job opportuni-

ties for paper and paper products
sales representatives, write to: |

National Paper Trade Amcimiqz(‘fnc.. 420

Lexington Ave , New York Ny, 10017,

-

OCCUPATIONS IN THE .

PETROLEUM REFINING INDUSTRY

The petroteum refining industry
forms the link between crude oil pro-
ducuon d the distribution and con.
sumpn of petroleum produdts.
Products refined from crude oil sup-
ply the fugls and lubricants used for
alt modes of transportation. for heat
in homes, factories. and other struc-
tures, and for fuel for the generation
of aver one-third of our glectric pow-
er In addition, basic peirgleum com-
pounds are used to manufacture&un-
dreds of everyday products suth as
synthetic rubber, fertilizers, and plas-
tics.

in 1976 about 360,000 workers,
who had a wide range of educational
backgrounds and skills, were em-
ployed in the peiroleunt refining in-
dustry This industry covers occupa-
tions, and activities involved i
refining ofl Occupations in petrzl
um and natural gas production
processing are discusied in a sepa-
rate chapter elsewhere in the Hand-
book.

Nature and Locatlou of the “
Induatry

A modern refinery is a complica'l-
ed plant made up of tanks and towers
connected by a maze of pipes and
valves. From the time crude oil en-
ters the refinery to the shxpmentmf
firfished products, the. production
flow is almost continuous. Operators
use instruments including computers
to measure and regulate the flow,
volume, temperature,.and pressure
of liquids and gases going through
the equipment. Manual, bandling of
.materials has been vnrtually eliminat-
‘ed.

Petroleum refining consists of
heating crude oil asit flows through a
series of pipes in a furnace. The
vapors from the heated oil pass into a

16

tower where the various “fractions,”,

or parts. of the oil are condensed.
The .heaviest parts {for example,
heavy fuel oils and asphalt) are
drawn off along the bottom of the
tower where 1emperatures are high-
est, lighter parts (jet fuel @nd diwesel
fuel) are drawn offalong the middle
of the tower, and the lightest {gaso-

. line’and gases) are taken off at the

top where temperatures are lowest.
Since this process does not produce a

.sufficient quamity of some products,

such as Jasoline, further processing
by more ¢omplicated methods com-

binés or modifies products obtaifled_

through fractionating to increase the;

;icld-bf sotne products. Treating

units are used to remove water, sul-

- About 280 refineries were in op-

sand. Although many States haye re-’
fineries, about 85 percent of the

‘workers were employed in 10 States:

Texas, California, Pennsylvania, Illi-
nois, Louisiana, Oklahoma, Ohio,
New York. New Jersey, and Indiana.
Refingries usually are located mear
oilfields. industrial centers,of- deep-,
water ports where tankers can dock.

'@;kcupatlons In the lndu.strv

About T out of every 2.workers in
a refinery is involved in the ogeﬂation

- {as opposed o maintenance) of the

plant. A key worker in converting

crude oil into usable products is the |

refinery operator (D.©.T..542.280),
or chief operator, who i Js responsible
fof one or more prdcéssmgjamts The
refinery operator, with heip
assistant operators, makes adj sl\
ments for changes in .temperature,
pitessure, and oil flow. In modern re- .
fineries, operators monitor instru-
ments on panels that show the entire
operation of all \irocessing units in
the refinery. They also patrol units to
SNeck their operating condition.
Other plantworkers may include
stiil pump operators (D.O.T.
549.782)*also known as pumpers,

who maintain and operate pumps

fur compounds, and other lmpunucs\and their helpers (D.O.T. 549.88%),

“etation in 1996, They ranged in size
front plants with fewef#han ten em-
pleees to those with several thou-

that control all productioti through-
out the refinery, and treaters (D.O.T.
549.782), who operate equipment to

[ ~

! {
Texas
Cahfornia
irviois

« Pennsylvama
Lowsiapa
Rew York
New Jersey
oo &
Oklahoma
Indiana

Over 90 percent of all workers in the petroleum refining
industry-are employed in ten States

Stale drstr;gutio'n of workers in the petroleum refining industry, 1972

fAemaining 40 States
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N remove impunties from gasoling, oil,
. and other products In automated
plants, computers may do the work
of pumpers and treaters. Operators
: ‘monitor the computers to spot poten-
*  tial problem areas, and may make
"' routine checks of the refinery to
. make sure that valves are opBating *
properly. « ’ s
Many refineries employ\i'k g€ Num-
bers of paintenance workers to re-
pair, rebuild, replace, and clean
equipment. In ‘other ,plants, some
maintenance work is contracted 10 :
companjes outside the petroleum in-
dustry. Many maintenance workers
are needed because high heat, pres-
sure, and corrosion quickly wear out
the complex refining équipment.
Occupations involved in mainte®
nance include skilled boilérmakers,
electricians, carpenters, instrument
+ & repairers, machinists, pipefitters,
sheetmetal workers, and welders
"There alsg are helpers and apprentic-
es in these trades. Some skilled work-
ers have a primary skitl in one craft
and also the ability to handle closely
= related crafts. For example, a pipefit- "

—

‘ Operator obsarves refinery controts, * .
ter also may be a boilermaker and a . P! , ?8 rotinery .

supervise refining processes. Envi- Refining companies employ many
. . fi . ronmental engineers and technicians administrative,” clerical, and other
) times called refinety mechanics supervise and improve treatment and  White-collar personnel. Administra-
Pl‘f\mworkers .Wh(? do not operate, disposal of refinery waste waters and  tive, workers include managers, hc-
\mesltor. or maintain equipment do gases. Drafters preparé plans®and countants, purchasing agents, .law-

many other tasks Some workers . .
. . con- Yyers, computer programmers
drive delivery trucks; some load and drawings needed.in refinery y P prog LR

welder. Maintenance workers who
have such combined jobs are some-

unload materials on trucks, trains, ar struction and maintenance.’ . -comguler analysts, anc‘l?per:jonnel
, ships, and others keep stock and tool - p— -
anvep?;;f ;:f\,‘?,;‘;'s':;’fk;‘:;'“ﬂ,’:ﬁ‘j.‘; - Employment In petroleum retining is ex sected to
guards and janitors. - . show little change through the mid-1980's due to
& " About 12 percent of the workersin |- .Productivity improvements . :
. petroleum refining are scientists, en-
gineers, and technicianss Among Wage and saiary workers Im the petroleur refining industey, 1950-76
these are chemists. chemical engi- ‘and projected 1985.
neers, mechanical engineers. envi- Empioyees 250 T des
ronmental engineers, laboratory* {in thousands) LI
technicians; and drafters. Chemists 200 "

and laboratory technicians control
the quality of petroleum products by . 150. i
making tests and analyses to deter- ﬁ.?%"’-'\‘-‘—
mine chemical and physical proper- \
ties. Some chemists and chemical en-
gineers develop and improve
products and processes. Laboratory”
technicians assist chemists in re-
search projedts or do routine testing
and sample taking. Some engineers
.design chemical processing equip- Sowct Bureau af Lide! Statistice
ment and plant layout. and others

Q i
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Chine opera-
ive workers -
{Detaited discpssions®f professional,
tcchnical, mechanical, and other
occupations foundsnot only in petro-
ieum refining bugfalso in other indus-
tries are presenled elsewhere.in the
Handbook.)

her Quali-ﬁcations,
d fdva ncement
Y e

yers| prefer to hire appli-

-

Emp,

freffuently ard used in selecting apph-
ts for plant jobs. Inexperienced

maintenance work. They may be
transferred either to the operating
department dr the maintenance de-
partment whdn a vacancy occurs 1\

operajion.
A supervispr trains inexperienced
workers in m intenance skills. Some
refineries give classroom instruction
related to panticular work. After 3 or
4 years, a pefson may advance from
helper to skilled craft worker in one
of the maintenance crafts. Some
large refineri¢s train workers in sev-
eral crafts. Fpr example, a qualified
instrument rppairér may be given
electrician or|machinist training.

"For scientists and gngineers, a -

bachelor’s depree in an appropriate
field usually is the miniwum educa-
tional requirgment. Advanccd de-
grees are preferred for research
work. _
For most labdratory assistant jobs,
2:year technigal school training is
required. Lab r.alory assistants begin
in- routine jobp and advance to posi-
tions of greatgr responsibility as they
acquire experience and learn towork
without close)supervision. Inexperi
enced draftery begin as copyisté or
tracers and gan advancc to more
skilled drafting jobs. *
. Administrative positions generally
are filled by pdople who have college

- . 3
degrees in science' and engineering.
accoyhting, business. industrial rela-
tions, or other specialized fields. For
positions as clerks, bookkeepers, sec-
rétaries. and’ typists, most refineries
cmploy persons who have had com-
mercial-apurses in high school or
business s¢hool. For occupations as-
sociated with computers, educational
rcquirements range from a high

school level for keypunch operators

to a college degree in the physical

science field for analysts.

N

Employment Outlook

Employment in petroleum refining
is expected to show little change
through the mid-1980%. Refinery

i

1
. .
1

’ 1

i LT .
output is’ cxpected to increase to
meet the NMation’s growing demand
for petroleum preducts, but automat-

cd, computerized plants, incrcased

refining capacnty, and improved re-
fining techniques should make it pos-

. sible for the industry to increase pro-

diction without increasing
emplgyment significantly. Neverthe-

“less, thousands of job openings will

result from the need to replace work-
ers who retire, die, or transfer to oth-
cr occupations. -
Most jobs will be for operators,
maintenance workers, administra-
tors, and technicians. Morg mainte-
nance workers, such as electricians,
pipefitters, and instrument répaiters,
will be needed to take carejof the

Most refinery joba require only moderats physical effort.
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_increasing amount of automated
equipment and <omplex control in-
\ struments.
Earnings and Working
’ Conditions
LN

Refinery workers are among the
highest paid employees in manufac-
turing. In 1976 production workers
in petroleum refining averaged $7.72

" . an hour, compared with an average
of $4.83 an hour for production
workers in manufacturing industries
as a whole. .

Because petroleum is refted”
around the clock, operators may b
assigned to any one of the Lhree

-
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shifts, or they may be rotated on
,various shifts. Sbme operators work
weekends and get days’offdunng the
week. Employees usually receive ad-
ditional pay for shift work. Mbst
maintenance workers are on duty
during the ';lay ;,
Most refinery johs require’ only
‘moderate physical effort. A few
arkers, hawever, have fo open and
close heavy valves and climb-stairs
and Iadders 10 cons:d&rable helghts
Others may: work in hot places or
may be exposed to untpleasant odors.
Many refinery workers are union
members and belong to the Qil,
Chemical and Atomic Workers'Inter-

3

. .
ers are membel:srof AFL-CIO craft
wnions or of various independent
unions.

Sources of Additlonal
,Infarmation

More information on job opporty-
nities in the petroleum refining in- .
dustry may be obtained from the per:
sonne) offices of- individual oil
companies. General information. on
jobs in the industry is available from:

National Pewoleum Refiners Associdtion,
Stite 802. 1725 DeSales SLHW., Wash// Y
ington, D.C. 20036.

\
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What-to'Look For in-this Reprint . ..

i

" To make the Occupafmnar Ounook Handbook easier lo
use. each occupaton,or industry follows the same outling
Separate sections describe basic EIements such as work on’
the job: education and tfaining neetled. and salanes or wages
Some sectons wll be more useful If yOU know how 10 Interpret
the Informakion as explamed below '

“ The TF,[NNING OTHER OUALiF'rCAT!ONS AND AD-
VANCEMENT section indicales the praferred way 10 enler each |

occupdfion and allemnative ways to obtain ttéining Read thus,
+ section carefully because early planning makes many fields.

easier {6 enter Aso, the levet at which ypu enter ancvlne speed
with which you advance often depend an your traiming. if you
. are a student, you may wanl to consider takingthose courses
\houghi useiul for the oqcupahonwhlch Interest you. .

Besides training, you may need_a State hcgnse or cerdifi-
cale The traimng section indicates which occupainons‘gener-
ally require these Check requirements In ¢he Stale where you
ptan to work because Stalé regulations vary ’

Wpether an occupaton suits yous personality is another
important area_to explore For some. you may have to make
responsible decisions in @ mghly competitive atmosphere For
others. you may do only routineTasks under ciose sufierwsion,
To work successtully in a particular job. you may have to do one

. or more of the following
- -
- motivdle others
- direct and supervise others ' o
. * - work with all types of people .
- work with thingst—~you need good coordination
and manual dextenty
- work independently—you need |n|t|atwe and
self-disciphne -
- work as part of a teath
- work with.details, perhaps numbers
R of laboralosy reports

‘/'! - help people
- use crealive taients and |deas
-work In a confined area: - -
- - do phys¥eMfy hard or dangerous work
- work ouiside in afl types of weather
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. A counselor can help you find oul more aboui your inter-
ests and abilities so ‘you can Judge whether a Job s character-
1stics sut you

The EMBLOYMENT QUTLOOK section tells whelher or not
the job market 1s ikely to be favotabie Usually an occupation s
expected growth is compared to the average projected growth
rate for all gccupations (20 1 percent between 1976 and 1985)
The following phrases are used PR

.
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Much faster 50% or more

/ Faster, 25 0 1o 49 9% ‘
About as fast . 15 0 to 24 9%
Slower Lo 4010 14 9%
Little change 3910-39%
/ Dechne " 24 0% o¢ more :

=

Generally, jobopRoOriuntties are favoraple iIf employment Is
g"owmg at least as fast as for the economy-as a whole  «
But. you would have o know the humber of people com-
l: lC peting with you t0 be sure of your prospects Unforlunately. this

Lo,
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~~ many &arn exira money by working overime. mght shifts, or 1,

.

2 . .

) mdely" because much’depends on whether one 18 Just slarl:ri‘g

supply informatien 1s Iackmg tor most occupations.

‘There are exceplions. ho‘we r, especially among pro- .
fessional occupations MNearly evelyone who earns a medicab—
degdree. for example. becomes a’practicing physician. When
the number of people pursuing relevadl’ types.of education and
training and then entenng the held can be compared with the
demand, the outlook section mdicates the supply/de mand ela-
Uons‘hup as follows,

Excelfent---—-—-.--——--_Demand much greater than
supply
VEIY g00dmmmmsnnmmm==-Demand greater than supply
+  Good dr favorablé ..o Rough balance between

demand amrd supply

May face competmon -~ Likelthood of more supply .
than demand *

Keen competman 2% --Supply greater than demand

CompeTmOn of tew ob opénings should not stop youlidursu-
Ing a career that matches your aptitudes and interests. Even .
amall or overcrowded occupations provide some jobs. So do
those in which employment 1s growing véry slowly or dechining.

Growth an occupation 15 not the only source of job
openings beoause the number of openings from turnover can be
substantialin large occupalions. In fact, replacement needs are
expected to creale 70 percent of all openings between 1976 and ~
1985

Finally. ;cib prospects in iour area may ditier from those in
the Nation as a whole Your State employment service can fur-
msh local miormation '

The EAHNINGS section lells what WOTKErs were earnlng In
1976 ..

Which jobs pay lhe mosl 15 a hard quesluon {o ansi\fer be-
cause good Informalion is available for only one type ‘of earn-
Ings—-wages and salanes—and not even this for all occupa-
liong Although 9 out of 10 workers receive this Jorm of income,

regular schedules: In some occupauons, workers also recer
tips of commussions baged o sales o7 servicg, Some tactory
workers are paid a piece- rale—an extra- paymen) lor-each item
they make °* .

The remammg 19 percent of all workers—-lhe self-employ- ..
egj—-mcludes people in many occupations—physicians, bar-
befs. writers. and tarmers, for example. Earnings for
selt-employed workers even in the same occupation differ
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out or has an ‘established business.

Most wage and sataty workers recewve frnge benefils,
such as paid vacations, hatidays, and sick leave. .

Workers also &eceve income in goods and serviges (pay-
ment in kind} Saies workers in department stores, for exarmple.
often receive disCounts on merchandise.

Despite difficulties i determining exactly what people earn
on the job, the Earnings section goes cpmpare occupational
earnings by mducatmg whethér.a certain Job pays more of less
than the average for all NGNSUPETVISOES 1N prlvate :nduslwx-
cluging farming g

Each occupalipn has many pay levels B INNEFS almost
always earn less ihan workers who have beef on the job lor
some ima Earmings also.vary by geograpfic location but cities
that offer the haghest earnings often are those where iving costs
are most expénsive. .
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